Reduction of original height and width of the alveolar bone precludes optimal positioning of implant fixtures and may also esthetically compromise the prosthesis. 3, 4 Zuolo et al recommends using ridge augmentation after extraction to prevent ridge reduction both buccolingually and apicocoronally, and to facilitate prosthetic replacement of the lost tooth without esthetic problems. 5 There are some reports of ridge widening or ridge splitting followed by immediate placement of implants. 6, 7 Ridge expansion at the time of extraction can prevent ridge reduction and reduce the number of surgical intervention.
Acellular dermal matrix is a processed allogenic material obtained from human skin and rendered immunologically inert by removing the antigenic targets of cell-mediated rejection. 8 Wainwright published a case report illustrating the use of an acellular dermal matrix processed from human allograft skin in the treatment of a full-thickness burn injury. 9 Recently an acellular dermal matrix allograft was approved as a substitute for autogenous graft in mucogingival surgeries. 10 Acellular dermal matrix is reported to be integrated into the host tissue and finally remodeled.
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The present study reports of a case with a dehiscence defect on the buccal side. The objective of this case report is to evaluate the use of the acellular dermal matrix as a membrane for bone regeneration of the extraction socket with expansion.
MATERIALS AND METHODS
A 52-year-old man presented to the Department of Periodontology at the Armed Forces Capital Hospital, Seongnam-si, Korea seeking periodontal evaluation and treatment. The patient had a noncontributory medical history.
The clinical examination revealed that the upper right second premolar had dental caries (Fig. 1) . The patient was referred to the department of conservative dentistry for further evaluation. The adjacent first and second molars were missing. Treatment with dental implants was planned after completion of periodontal treatment. The extraction of upper right second premolar was done after the evaluation by the restorative dentist.
Periodontal probing revealed that the buccal plate was severely compromised with a probing depth of 7 mm. Ridge augmentation was planned with staged placement of an implant. The width of keratinized tissue on the buccal side was 1 to 2 mm.
Prior to surgery the patient rinsed for 60 seconds with 0.12% chlorhexidine mouth rinse. After local anesthesia was achieved, the root portion of the maxillary second premolar was removed. A full thickness flap was reflected and the dehiscence in the facial alveolus was revealed. Apical pathology was noted and the extraction site was thoroughly debrided and degranulated to remove all tissue. The width of the ridge was narrow and the buccal aspect had great deformity extending to the apical portion of the root. A surgical template was used to locate the desired implant position but it showed that installing the implant at the desired position might compromise the initial stability and the esthetic result. Consequently, ridge expansion with an (Fig. 2) . The expanded ridge created a space to accommodate the acellular dermal matrix. The defect area next to the extraction area was grafted with deproteinized bovine bone (Bio-Oss, Geistlich Pharm AG, Wolhausen, Switzerland) (Fig. 3 ). An acellular dermal matrix graft (AlloDerm, LifeCell Corporation, The Woodlands, TX) was shaped to completely cover the defect and bone graft in a saddle-like manner with the basement membrane side facing the oral cavity and secured under the buccal and palatal flaps. Primary closure was not attempted and the material was intentionally left exposed to avoid tension on the incision line (Fig. 4) .
The patient was placed on amoxicillin 500 mg 3 times per day for 5 days, mefenamic acid 500 mg initially then mefenamic acid 250 mg 4 times per day for 5 days, and chlorhexidine digluconate 0.12% 3 times per day for 4 weeks. The patient was told to avoid chewing and toothbrushing the area for the first 4 weeks postoperatively. Two weeks after surgery, the sutures were removed and the grafted area was carefully cleaned with 0.12% chlorhexidine solution. The patient received oral hygiene instructions and was shown how to achieve a rollstroke brushing technique. The patient was seen at 2, 4, 8, 16, and 24 weeks follow-up visits to monitor healing and plaque control. Supragingival scaling and oral hygiene reinforcement were performed at each visit. The patient reported no specific symptoms and he did not show any adverse clinical signs. Healing was uneventful and no foreign body reaction was noted. Figure 5 shows the two-month postoperative photograph of soft tissue healing.
Following 6 months of healing to allow for graft material maturation, reentry was performed for implant placement (Fig. 6 ). Figure 7 shows the six-month postoperative radiograph of the expanded area and Figure 8 demonstrates the axial view of a computed tomogram parallel to the occlusal plane just below the alveolar crest. The width of the ridge was well maintained, showing postoperative ridge width between 5 to 6 mm at the most coronal portion of the alveolar bone (Fig. 9) . The postoperative width of keratinized tissue on the buccal side was 3 to 4 mm on the buccal side.
The bony preparation from the previous extraction socket area where expansion was done, was performed with a 2.75 mm trephine drill (inner diameter) ( Fig. 2 . The alveolar crest was widened with osteotome. Fig. 3 . The defect area next to the extraction area was grafted with deproteinized bovine bone. Fig. 4 . The full-thickness flap was positioned at its original location and sutured leaving the central portion of the acellular dermal exposed. placed with the insertion torque of 40 Ncm (Fig. 11) . Retrieved specimens were fixed in 10% neutral buffered formalin solution and decalcification was performed. The specimens were then dehydrated through a series of ethanol solution of increasing concentrations. The blocks were embedded, cut, ground then stained with hematoxylin and eosin. The slide was examined under a light microscope (Olympus BH-2, Olympus Optical, Osaka, Japan).
A histologic view of the biopsy revealed good healing with mature bone (Fig. 12) . The concentric lamellae in the Haversian systems and lacunae with osteocytes were observed in the specimen. Hematopoietic tissue and adipose tissue could be identified throughout the specimen.
DISCUSSION
In this case, the graft was not inserted in the extraction socket but was applied on the outside of the ridge because the grafted material might interfere with the normal healing process in the socket. 14 -16 There are some reports showing the presence of particles of grafted material in the socket after 6 to 9 months. 17 , 18 Luczyszyn et al also reported that the use of resorbable hydroxyapatite in addition to the acellular dermal matrix favored the preservation of the ridge as compared to the group that did not receive the grafting material. But the histologic analysis revealed the alveoli covered by acellular dermal matrix showed a larger amount of bone formation while the acellular dermal matrix plus resorbable hydroxyapatied group demonstrated a very small amount of newly formed bone (1%). 19 In this study the expanded socket healing was good, showing concentric lamellae in the Haversian systems and lacunae with osteocytes. It could be assumed that the expanded ridge acted well as a self-space making area and also maintained good healing potential as in an undisturbed extraction socket. No histologic evaluation was performed on the newly formed tissue outside the ridge including the grafted with deproteinized bovine bone but the clinical examination showed that the newly formed tissue outside the ridge appeared to be very hard and seemed well integrated with the surrounding tissue. The bone graft appeared to fill the space between the acellular dermal matrix for clot formation and may have acted as a scaffolding material for the migration of bone cells from the adjacent marrow cavity. It also serves as element to prevent the collapse of the surrounding soft tissues.
The soft tissue healing was uneventful and was well incorporated with the surrounding tissue. Cummings et al did a histologic evaluation after 6 months of healing and reported that acellular dermal matrix was well incorporated within the recipient tissues. 13 The report revealed that new fibroblasts, vascular elements, and collagen were present throughout the matrix, and retention of the transplanted elastic fibers was apparent.
The procedure of primary closure requires coronal displacement of the tissues and it may promote the loss of keratinized tissue. In this case, some part of the material was left exposed to avoid dislodgement of the mucogingival junction and to increase the width of keratinized tissue. The adjacent connective and epithelial tissues seemed to act as sources for new cells to repopulate the intentionally exposed acellular dermal matrix. Luczyszyn reported that the acellular dermal matrix was able to preserve the ridge thickness and made a notable increase in the width of keratinized tissue. 19 The increase of the keratinized tissue on the buccal side was about 2 to 3 mm in this study.
Tal did autogenous masticatory mucosal grafts in an extraction socket seal procedure using demineralized bone and deproteinized bovine bone mineral. 20 He has suggested that connective tissue grafts sealing fresh extraction sites are mainly dependent on underlying tissue and vascularization. In this report, the size of the acellular dermal matrix was large enough to cover the whole defect giving 2 mm of safety margin, so that the amount of vascular supply from underlying and overlying tissues appeared to be adequate.
An acellular dermal matrix was used in conjunction with an osseous graft as a ridge expansion procedure. In this case report, the allograft material was used as a barrier membrane and protected the underlying bone grafts during early healing phase. The width of the ridge was well maintained after 6 months of healing. 
CONCLUSION
The acellular dermal matrix graft performed well as a membrane to be used in association with the expansion of an extraction socket, and with bone graft. The underlying bone showed good healing with maturity and the acellular dermal matrix had the potential to increase the amount of keratinized tissue in the extraction area.
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The author claims to have no financial interest in any company or any of the products mentioned in this article. ABSTRACTO: La reducción de la altura y el ancho original del hueso alveolar en un sitio edentuloso elimina la posición óptima de los implantes y podría comprometer estéticamente la prótesis. La expansión de la cresta en el momento de la extracción puede prevenir la necesidad de la reducción de la cresta y reduce el número de intervenciones quirúrgicas.
SCHLÜ SSELWÖ RTER:
Un paciente con una cresta angosta con deformidad bucal fue tratado para la colocación en etapas de un implante. Se sacó el diente. La cavidad se expandió con un osteótomo y un injerto de la matriz dermal acelular aplicado como membrana de la barrera. El hueso subyacente demostró una buena curación con madurez y la matriz dermal acelular tenía el potencial de aumentar el tejido queratinizado en el lugar de la extracción. 
PALABRAS CLAVES

RESUMO:
A redução da altura e largura originais do osso alveolar de uma região desdentada impede o posicionamento ótimo de dispositivos de implante e pode comprometer esteticamente a prótese. A expansão do rebordo no momento da extração pode prevenir a necessidade de redução do rebordo e reduz o número de intervenções cirúrgicas.
Um paciente com rebordo estreito com deformidade bucal foi tratado para a colocação em etapas de um implante. O dente foi extraído. O alvéolo foi expandido com um osteótomo e um enxerto de matriz dérmica acelular foi aplicado como membrana protetora. O osso subjacente mostrou boa cura com maturidade e a matriz dérmica acelular teve o potencial de aumentar o tecido ceratinizado na área de extração. 
PALAVRAS-CHAVE
